Perinephric abscesses often present with flank pain and signs of sepsis, and are known to discharge to the skin. We report a case of a young patient presenting with a 48-hour history of painful swelling in her right renal angle following a urinary tract infection and no overt signs or symptoms of sepsis. Plain abdominal films showed a perinephric abscess secondary to a staghorn calculus in the upper pole of the right kidney. On incision and drainage, 700 mL of pus was drained freely. The patient recovered well but required partial nephrectomy.
swelling in the right renal angle was soft, fluctuant and well demarcated, with mottling. Results of bedside urinalysis showed leucocytes and a trace of blood.
A diagnosis of subcutaneous abscess was made, and incision and drainage was performed under local anesthetic, during which 700 mL of offensive-smelling pus drained freely. Swabs and cultures were sent, including acid-fast bacilli, and the wound was left to drain into a stoma bag. Over the next 3 days, 800 mL of additional pus mixed with urine was drained.
An abdominal x-ray ( Fig. 1 ) showed a right renal staghorn calculus, absent right renal outline and increased shadowing in the renal space. Abdominal CT (Fig. 2 ) confirmed a staghorn calculus in the right renal pelvis with an associated perinephric abscess extending into the right posterolateral abdominal wall and extending inferiorly to the iliac crest. A massive liver without any obvious focal lesion was also seen. Ultrasound showed the abscess was loculated. Laboratory investigations showed a hemoglobin 6.4 g/dL, white cell count 12.2 with neutrophilia and platelet count 946 000 cells/mm 3 . Proteus spp. were isolated from the drained pus. A blood transfusion and intravenous antibiotic therapy were commenced but, because of the complexity of the abscess, percutaneous drainage was withheld until drainage through the wound had ceased.
The abnormal investigations and hepatomegaly im-proved following percutaneous drainage of the abscess, and were believed to be the result of chronic infection. A follow-up CT scan performed 4 weeks after initial presentation showed a small residual collection of pus and the previously identified staghorn calculus. Contrast CT showed absent perfusion to the upper pole of the kidney, and the patient was referred for a partial nephrectomy.
Discussion
Perinephric abscess is defined as a collection of suppurative material in the perinephric space between Gerota's fascia and the renal capsule. Over 80% occur secondary to renal tract calculi with ascending urinary tract infections, most commonly due to Escherichia coli and Proteus species. More rarely, abscesses develop via hematogenous spread; in these cases, Staphylococcus aureus is the most common causative organism. Other important organisms known to cause perinepheric abscesses include gram-negative bacteria such as Klebsiella, Enterobacter, Pseudomonas and Serratia; anaerobes such as Clostridium, Bacteroides and Actinomyces and fungi such as Candida. Mycobacterium tuberculosis as a cause is now rare. There is no correlation between the presence of kidney stones and the microbe isolated. 1 Diabetes mellitus and previous urological surgery are known pre-disposing factors. 2 Other risk factors include a history of pyelonephritis, urinary calculi, renal or ureteric obstruction, and neurologic impairment (e.g., neurogenic bladder). 3 Perinephric abscesses are more common in children, the immunologically compromised, and after lithotripsy or renal transplant. 
Fig. 2. Results of abdominal CT showing staghorn calculus and perinephric abscess communicating with subcutaneous abscess (post incision and drainage)
Perinephric abscess presenting as a subcutaneous abscess
Clinical presentation
Patients typically complain of a painful tender swelling between the ribs and the iliac crest, 3 or systemic symptoms including fever, rigors, anorexia, nausea and vomiting. The presentation can be more subtle, with dysuria, hematuria, pyuria, persistent fever not responding to antibiotics, malaise, weight loss or abscesses in the chest, groin or thighs. 3 Classically, patients lie supine with hips flexed to minimize irritation of the psoas muscle. Features of peritonitis or bronchial discharge of pus may occur with peritoneal or pleural perforation.
Complications of perinephric abscess include life-threatening sepsis and renal failure. Abscess extension may occur along the psoas muscle, pointing toward the groin, or more deeply into the perineum, vagina or scrotum. These abscesses may also perforate the peritoneum, 4 bladder, colon, spleen, 3 or even erode through the diaphragm into the pleura, lungs or pericardium. 3 Atelectesis, pneumonia, empyema or fistula formation with stomach, small bowel, duodenum, lung or to the skin can result.
The differential diagnosis includes renal tumours, hydronephrosis and pyelonephritis, but given the non-specific nature of symptoms, a broad differential may initially be considered.
Investigation
Pyuria is common but hematuria is present in only 6%-32% of patients despite the high rate of underlying urinary tract pathology. 5 The white blood cell count and inflammatory markers may be elevated; however urinalysis and blood tests are neither specific nor sensitive for perinephric abscess. 2 Abdominal radiographs are abnormal in up to 60% of patients, 6 and suggestive features include an absent psoas border, enlarged kidney, obliteration of the renal shadow, elevation of the diaphragm with associated pleural effusion, nephrolithiasis and retroperitoneal gas. Unfortunately, these features are non-specific for renal and perirenal inflammation. Perinephric gas bubbles are highly specific, and pathognomonic of abscess.
Abdominal ultrasound is a useful and non-invasive study, but is false-negative in up to 36% of cases. 2 Sonographic features of perinephric abscess include extension beyond the renal cortex with an irregular or lobulated border and longitudinal extension along the retroperitoneum. Layering of necrotic debris within the abscess cavity and irregularity of the cavity wall are helpful in differentiating abscesses from cysts. Intra-renal fluid collections can represent blood, pus or necrotic tumour, and percutaneous aspiration may be necessary to reach diagnosis.
Computerised tomography is the modality of choiceit is more sensitive and more specific than ultrasound. Renal enlargement, hydronephrosis, intraparenchymal masses or Gerota's fascia thickening are non-specific findings. Perirenal fluid collection and thickening of the psoas muscle are highly suggestive, while perinephric gas is pathognomonic. The borders of the abscess may be enhanced by contrast, and analysis of the Hounsfield units of the fluid, retroperitoneal hematoma, urinoma and tumour may be differentiated from an abscess.
Treatment
Perinephric abscesses carry a significant mortality risk, particularly in the presence of sepsis, urinary tract obstruction or delayed diagnosis. Early diagnosis and drainage with antibiotic treatment is life saving. These abscesses should be managed by drainage under antibiotic coverage to reduce the risk of sepsis, although small abscesses may resolve with antibiotics alone. 7 Early empirical antibiotics should be directed against the most common organisms, bearing in mind that these infections are often polymicrobial. 3 Beta-lactams and aminoglycosides are appropriate initial agents, and these should be adjusted following culture. 5 Percutaneous drainage and decompression of any urinary tract obstructions should be performed under ultrasound guidance; however, open surgical drainage and immediate or delayed nephrectomy may be indicated if renal function is absent or the kidney is severely infected.
Comments
Discharge to the skin, as seen in this patient, is rare, and a Medline search revealed only 3 cases of subcutaneous abscess formation secondary to a perinephric abscess. [8] [9] [10] In 2 of these cases the patients were systemically unwell, while the 3rd was well, with no signs of sepsis. Similarly, our patient was systemically well with no evidence of sepsis apart from tachycardia. We speculate that the previously administered antibiotics suppressed other signs of sepsis. Subcutaneous abscesses such as that described here should bring to mind other possible intra-abdominal pathologies, such as perforated cecal carcinoma, 11 hepatic abscess, 12 and perforated diverticulitis. 13 
Conclusion
Perinephric abscesses may present with non-specific symptoms and signs. There is a strong correlation between late diagnosis and high mortality. 14 Doctors need to be aware that subcutaneous abscesses in the abdomen may have underlying intra-abdominal pathology without overt signs of sepsis.
